Tyrosine-kinase defect of the insulin receptor in cultured fibroblasts from patients with lipoatropic diabetes.
Postbinding defects in insulin action were described previously in cultured fibroblasts from six patients with lipoatropic diabetes. To define the contribution of the insulin receptor tyrosine kinase in these defects, we studied autophosphorylation and kinase activity of lectin purified receptors from these six patients and six normal cell lines. The patients' insulin receptors, prepared by precipitation with polyethylene glycol, had normal insulin binding characteristics and autophosphorylation properties, but a 56% decrease in the tyrosine kinase activity toward an exogenous substrate. To identify more subtle qualitative defects in autophosphorylation, insulin receptors were sequentially immunoprecipitated and analyzed for their phosphoaminoacid content. The phosphorylated receptors precipitated with an antiphosphotyrosine antibody contained labeled phosphotyrosine, whereas those in the supernatant, when further precipitated with an antireceptor antibody, contained only phosphoserine. Under these conditions, the insulin-stimulated autophosphorylation of tyrosine was significantly decreased by 54% in the patient receptors compared to normal subjects' receptors. In addition, insulin-like growth factor-I stimulation of autophosphorylation of its receptor was reduced by 59% in the patients' cells compared to those from normal subjects. We conclude that fibroblasts from patients with lipoatropic diabetes have defects in the tyrosine kinase activity of their insulin and their insulin-like growth factor-I receptors that might give rise to the in vitro hormone resistance and be related to the in vivo hormone resistance that occurs in these patients.